f they existed in the case of every ray whose curvature is to be ompared with that of any other. Still, as both Professor Parser ,nd the author thought at the time, the investigation made the >hysical conclusion as to level rays seem highly probable ; since, if t proves, as it seems to do, that a ray of light descending obliquely nust move along a certain curved path, and that the curvature nust increase as the inclination approaches towards horizontally, jid also that the rate of change of curvature with change of nclination approaches towards zero as the inclination approaches owards horizontality, it must follow that a ray of light passing exactly level will be bent with the same curvature as one infinitely learly level.
Several years later (in February 1870) a new investigation >ccurred to the author of the present paper. The new one is nuch simpler, and it is more general, and its reasoning holds good dike for level as for inclined rays. In fact the previous investiga-ion, founded on the ratio of the sines of angles of incidence and •efraction, and therefore in principle having no direct applicability ,o level rays, comes, when considered in connexion with the new ne, to be a case of this more general one, seeing that under the mdulatory theory of light the proportionality of the sines of the ingles of incidence and refraction is not an ultimate fact or principle, but a consequence of retardation of the velocity of light n the denser medium. In the new investigation which will now >e submitted the retardation of the velocity of light in the denser nedium is taken as the basis of the reasoning.
Let MN and OP be two level surfaces in the atmosphere, and et each of these be supposed to  pass ihrough air of uniform density through-        M
)ut each  of them.    They may be con-          /^\    |H    R
;eived to be   at  a  very  small distance                    *   """
upart, and then obviously a ray in de-
icending obliquely from one to the other
vill alter its curvature only by a very                        ''\
ilight amount,                                                                   v<\
The fundamental assumptions on which                            \
,he investigation will be based are the                              v>\
bllowing three : —                                                                   \^
(1)    It is assumed that the light at                                   G)>
4. has a certain velocity, which may be                   gg 2l